The fine art of surfacing: its efficacy in broadcast spawning.
Many organisms reproduce by releasing gametes into the surrounding fluid. For some such broadcast spawners, gametes are positively or negatively buoyant, and, as a result, fertilization occurs on a two-dimensional surface rather than in the bulk of the air or water. We here rationalize this behaviour by considering the encounter rates of gametes on the surface and in the fluid bulk. The advantage of surfacing is quantified by considering an infinitely wide body of water of constant depth. Differential loss rates at the surface and in the bulk are considered and their influence on the robustness of surface search assessed. For small and moderate differential loss rates, the advantage of surfacing is very robust and significant; only for large loss rate differences can the advantage of surfacing be nullified.